In Chironomus thummi thummi larvae (Insecta, Diptera) at least twelve electrophoretically different hemoglobins are present [1 -3 ] . At physiological pH, some o f these hemoglobins are m onom eric and some are dimeric [4] , This high degree o f polym or phism has attracted our interest in the structural, functional as well as the genetic aspects o f these hemoglobins. The prim ary structure o f two of the monomeric and five o f the dim eric homoglobins have already been reported [5] [6] [7] [8] [9] [10] . The tertiary structure of CTT III is now exam ined in 1.4 A resolution [11] , In this paper we report on the primary structure o f one o f the monom eric com ponents, CTT IV.
Materials and Methods
Hemoglobin was isolated from the larvae accord ing to the m ethod already described [4] , The hem o globins were separated in monomers and dimers by gel chrom atography on Sephadex G-75 (column: 0 = 10 cm, h = 90 cm, flow rate 300 cm3/h ; buffer: 0.025 m potassium phosphate pH 6.0 with 0.5% thiodiglycoll). Hemoglobin o f CTT IV was isolated by DEAE Sephadex A-25 column chrom atography (column: 0 = 2. b) Chemical digestion. The cleavages at Asp-Pro bonds with 80% formic acid/7 m guanidinium -chloride solution [13] and at methionine residues with cyanogen bromide [14] were also carried out to obtain some overlapping peptides.
Separation o f peptides
The cyanogen bromide peptides were fractionated by gel filtration on Sephadex G-50 in 8 m urea (pH 3.5, with conc. HC1; column 0 = 2.5 cm, h = 100 cm). The arginyl peptides were separated by gel filtration on Sephadex G-50 in 6 m guanidinium -chloride (pH 8.6, 0.1 M trisaminomethan-HCl; column 0 = 2.5 cm, h = 100 cm).
Amino acid analysis
Samples were hydrolyzed in constantly boiling 5.7 N hydrochloric acid at 110°C for 20 h. The analyses were performed with a Beckman Model 121 C amino acid analyzer.
Sequence determination
This was done by autom atic Edman degradation in a Beckman Sequencer, Model 890 B or 890 C [15] . Two programmes were applied: a) Quadrol programme [15] : This was applied for sequencing the intact polypeptide chain and large peptides. This programme has an extended solution phase in the quadrol buffer [16] , b) N,N-Diethylam inopropine program m e [17] : This was applied for tryptic and m odified [18] cyanogen brom ide peptides.
Identification of phenylthiohydantoin derivatives of amino acids: The derivatives were identified by Thin-layer and by high performance liquid chro matography [19] . 
Results and Discussion
The prim ary structure of a monomeric hem o globin, CTT IV, o f Chironomus thummi thummi was determ ined by autom atic Edman degradation o f the intact polypeptide chain and its overlapping pep tides.
CTT IV has 136 amino acid residues. The analysis o f the protein is given in Table I . The hemoglobin CTT IV has 3 methionines, 1 tryptophane, 4 histi dines and a large num ber of hydrophobic amino acids, but it lacks cysteine. In Fig. 1 CTT IV is com pared for homology [20] with the a-chains of hum an hemoglobin. The indices of the helix are according to Perutz [21] . The underlined amino acids are identical. Only 21 positions are invariant, this ac counts for 15%. 
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Some features of the sequence may be discussed. The chain starts with the non-helical region Leu NA3 (1). In the NA region the hum an a-chain is by one am ino acid longer. The helix begins with Thr A l (2) and ends in both chains with A 16. The B helix of CTT IV is in the N -term inal region by one turn shorter [11] and extends from Asp B5 (19) to Ala B 16 (30). The C helix follows from Asp C l (31) to Lys C7 (37). The C helix and the CD region have the same num ber o f am ino acids in both chains. The D helix is not present in hum an a-hemoglobin chains.
The D helix in CTT IV begins from Asp D 1 (45) to Gly D 7 (51). The E-helix, the interhelical region and the F helix have the same num ber of residues in CTT IV and in the hum an a-chains. The FG seg ment Pro F G 2 (89) to Val F G 4 (93) in CTT IV has one am ino acid less and extends to the G helix Thr G 1 (94) to His G 19 (111). The EH region in CTT IV is two residues shorter than the human achain. Presumably the H-helix goes from Ala H 1 (115) to Met H23 (136). The H-helix in the a-chains has two am ino acids more [20] .
The comparison of the CTT hemoglobins shows identity of CTT IV with CTT III [5] in 83%, with CTT I [6] in 41% and with CTT \\ß [7] only in 34% of the residues. This polymorphism is also reflected in the different physico-chemical properties [22] [23] [24] [25] [26] of the individual components.
